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
,QWURGXFWLRQ
$WKOHWHVDUHFRQVWDQWO\ORRNLQJIRUZD\VWRLQFUHDVHWKHLUOXQJFDSDFLW\7KHODUJHUWKH
OXQJFDSDFLW\WKHPRUHDLUVSHFLILFDOO\R[\JHQFDQEHWDNHQLQE\WKHDWKOHWH7KXVLQFUHDVLQJ
OXQJFDSDFLW\LQFUHDVHVHQGXUDQFHDOORZLQJDWKOHWHVWRSHUIRUPDWDKLJKHUOHYHOIRUORQJHU
SHULRGVRIWLPHZLWKRXWIHHOLQJWLUHG,IOXQJFDSDFLW\UHPDLQVWKHVDPHZKLOHGXUDWLRQRU
LQWHQVLW\RIDFWLYLW\LQFUHDVHVR[\JHQLQWDNHUHPDLQVWKHVDPHDQGWKHUHLVPRUHVWUHVVRQWKH
KHDUWWRJHWPRUHR[\JHQWRPXVFOHVDQGUHPRYHZDVWH5DWKL
7KHUHDUHGLVWLQFWWHFKQLTXHVXVHGE\SDUWLFXODUDWKOHWHVDQGVSRUWVWRDWWHPSWWRUDLVH
WKHLUOXQJFDSDFLW\6\VWHPDWLFWUDLQLQJLVDW\SHRIWUDLQLQJXWLOL]HGE\VZLPPHUVZKLFKKDV
EHHQGHPRQVWUDWHGWRKDYHDSRVLWLYHHIIHFWRQOXQJFDSDFLW\6\VWHPDWLFWUDLQLQJLVDQDSSURDFK
WKDWXWLOL]HVPHWKRGRORJLFDOWDFWLFVWRHQVXUHWKDWWUDLQLQJEHJLQVDQGHQGVZLWKWKHDWKOHWH¶V
QHHGV7KHFRDFKRUWUDLQHUZLOOGHYHORSDOLVWRIREMHFWLYHVWKDWZLOOEHDFFRPSOLVKHGE\WKHHQG
RIWKHWUDLQLQJUHJLPHQVRWKHDWKOHWHFDQFOHDUO\VHHWKHHIIHFWLYHQHVVDQGVXFFHVVRIWKH
WUDLQLQJ4XDLQ6ZLPPHUVXVHWKLVUHVLVWDQFHEUHDWKLQJWUDLQLQJSURWRFROLQRUGHUWRKHOS
LPSURYHUHVSLUDWRU\PXVFOHVWUHQJWKDQGHQGXUDQFH:KHQXQGHUZDWHUWKH\FDQQRWEUHDWKHDQG
PXVWWDNHWKHIRUFHRIZDWHULQWRFRQVLGHUDWLRQRUK\GURVWDWLFIRUFHLQRUGHUWRKROGWKHLUEUHDWK
:\OHJDODHWDO$OWKRXJKVZLPPHUVDUHDWWKHVXUIDFHRIWKHZDWHUZKHQKROGLQJWKHLU
EUHDWKWKH\DUHEHQHDWKWKHVXUIDFHDQGWKHVOLJKWK\GURVWDWLFIRUFHPXVWEHWDNHQLQWRDFFRXQW
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2QDYHUDJHVZLPPHUVFDQKROGWKHLUEUHDWKIRUDOPRVWWZLFHDVORQJDVVHGHQWDU\SHRSOH
8SDGK\D\D


7KLVGLIIHUHQFHLQEUHDWKKROGWLPHLVPRVWOLNHO\GXHWRVZLPPHU¶VLQFUHDVHGOXQJYROXPHV
  6ZLPPHUV  6RFFHUSOD\HUV
1XPEHURISUDFWLFHVDZHHN    
1XPEHURIZHLJKWOLIWLQJ
VHVVLRQVDZHHN
  
1XPEHURIFRPSHWLWLRQVD
ZHHN
 
'LVWDQFHUDQVZDPGXULQJ
FRPSHWLWLRQ
9DULHVJUHDWO\GHSHQGLQJRQ
HYHQWFDQEHIURPWR
PHWHUVPLOHVWRPLOH
$YHUDJHRIPLOHVSHUJDPH
)LJXUH7UDLQLQJVFKHGXOHVRIVZLPPHUVYVVRFFHUSOD\HUV%DUURHWDO
6ZLPPHUV¶WUDLQLQJVFKHGXOHGRHVYDU\VOLJKWO\EDVHGRQWKHHYHQWVWKH\VZLP+RZHYHU
DQDYHUDJHZHHNRIWUDLQLQJZRXOGFRQVLVWRIVHYHQSUDFWLFHVLQWKHSRROZLWKILYHRIWKHP
ODVWLQJWZRKRXUVZLWK\DUGVVZDPDQGWZRRIWKHPODVWLQJDERXWDQKRXUZLWK
\DUGVVZDPZLWKDWRWDORI\DUGVVZDPSHUZHHNLQSUDFWLFH7KHW\SHRI
VZLPPLQJGLIIHUVIURPXVLQJNLFNERDUGVDQGVQRUNHOVWROLPLWLQJWKHQXPEHURIEUHDWKVIRUD
FHUWDLQGLVWDQFH7KHWZRZHLJKWOLIWLQJVHVVLRQVFRQVLVWRIIXOOERG\ZRUNRXWV&RPSHWLWLRQGD\
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FRQVLVWVRIWKHVZLPPHUVFRPSHWLQJLQDZDUPXSWKHQWKHLUHYHQWZKLFKDUHDOOVLJQLILFDQWO\
VKRUWHUWKDQWKHGLVWDQFHVZLPPHUVSXWLQWRWKHLUSUDFWLFHVHYHQWVDUHRIWHQMXVWPHWHUV
ORQJ 
,QFRQWUDVWVRFFHUSOD\HUVDUHDEOHWREUHDWKHXQLPSHGHGDVWKH\UXQXSDQGGRZQWKH
ILHOG,QDVRFFHUJDPHDWKOHWHVDUHVXEMHFWWRLQWHUYDOW\SHUXQQLQJLQFUHPHQWDOSHULRGVZKHUH
WKHDWKOHWHZLOOWUDQVLWLRQEHWZHHQKLJKLQWHQVLW\DQGPXFKORZHULQWHQVLW\UXQQLQJ7KLVFDXVHV
WKHLUUHVSLUDWRU\V\VWHPVWRZRUNKDUGHUDWDKLJKHULQWHQVLW\IRUEULHISHULRGVRIWLPHIROORZHG
E\SHULRGVZLWKUHGXFHGVWUDLQGXULQJWKHORZHULQWHQVLW\)UHHO\EUHDWKLQJDOORZVVRFFHUSOD\HUV
WRVXIILFLHQWO\H[FKDQJHJDVZKHUHDVWKHVZLPPHUVKDYHOHVVWLPHWREUHDWKHZKLOHFRPSHWLQJ
6HGHQWDU\SHRSOHGRQRWH[SHULHQFHHLWKHUW\SHRIWUDLQLQJWKDWVZLPPHUVRUVRFFHUSOD\HUVGRRQ
DGDLO\EDVLVVLQFHWKH\GRQRWH[HUFLVHUHJXODUO\7KHUHIRUHWKHLUHQGXUDQFHLVW\SLFDOO\OHVVWKDQ
WKDWRIDQDWKOHWH7KHLUUHVSLUDWRU\SDWWHUQLVXQLPSHGHGEXWWKHLUERG\GRHVQRWH[SHULHQFH
FDUGLRYDVFXODUGXUHVVWKDWVRFFHUSOD\HUVGRDVDUHVXOWRIWKHSK\VLFDOH[HUFLVHWKH\HQGXUHRQ
WKHILHOG6RFFHUSOD\HUV¶WUDLQLQJVFKHGXOHLVDELWRSSRVLWHFRPSDUHGWRVZLPPLQJ7KHLU
FRPSHWLWLRQGD\LVZKHQWKH\GRWKHPRVWUXQQLQJZLWKSUDFWLFHEHLQJHDVLHUDQGRIWHQIRFXVHG
PRUHRQWDFWLFVDQGUHFRYHU\7KHWDEOHDERYHGLVSOD\VWKHWUDLQLQJDQGFRPSHWLWLRQVSHFLILFVIRU
VRFFHUSOD\HUVZLWKWKHLQIRUPDWLRQEHLQJPRVWO\RULJLQDOGDWDEHVLGHVWKHPLOHVSHUJDPH
JDWKHUHGIURPDSDSHUZULWWHQE\%DUURVHWDO7KHWKUHHZHLJKWOLIWLQJVHVVLRQVDUHDOOIXOOERG\
ZRUNRXWV)RUERWKVSRUWVHQGXUDQFHLVDQLPSRUWDQWDVSHFWRIEHLQJDEOHWRFRPSHWHDWWKH
KLJKHVWOHYHO 
(QGXUDQFHEUHDWKKROGWLPHDQGOXQJFDSDFLW\DUHDOOFRQQHFWHG+LJKHUOXQJFDSDFLW\LV
WLHGWRDORQJHUEUHDWKKROGWLPHDQGEHWWHUHQGXUDQFH'XULQJDEUHDWKKROGWKHDUWHULDOSDUWLDO
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SUHVVXUHRIR[\JHQIDOOVEHORZWKHQRUPDOOHYHORIURXJKO\PP+J&RQYHUVHO\WKHDUWHULDO
SDUWLDOSUHVVXUHRIFDUERQGLR[LGHULVHVODUJHUWKDQWKHDYHUDJHYDOXHRIPP+J7KHORQJHUWKH
EUHDWKKROGLVWKHPRUHGUDVWLFWKHFKDQJHVLQSDUWLDOSUHVVXUHDUH'XULQJDEUHDWKKROGWKH&2
EXLOGXSLQWKHERG\QRWWKHQHHGIRU2LVWKHSUHVVLQJUHDVRQIRUWKHQHHGWRYHQWLODWH7KH
G\QDPLFRI&2H[FKDQJHZLWKLQDOXQJGXULQJEUHDWKKROGLQJLVREVHUYHGYLDWKHUDWHRI
GLVDSSHDUDQFHRI&2LQDOYHROL+\GHHWDOVKRZHGWKDWDWVHFRQGVRYHURIWKH&2ZLWKLQ
WKHDOYHROLKDVGLVDSSHDUHG7KHUHPDLQLQJRI&2GLVDSSHDUHGE\KDOIRIWKHLUFXUUHQW
DPRXQWSHUVHFRQGV7KHLQLWLDOVKDUSGLVDSSHDUDQFHRI&2ZLWKLQWKHILUVWVHFRQGVLQGLFDWH
WKDWDOYHRODU&2HTXLOLEUDWHGZLWKFDSLOODU\EORRG&2ZLWKLQVHFRQGV
7KLVVWXG\ZLOOWHVWEUHDWKKROGWLPHDQGYLWDOFDSDFLW\LQRUGHUWRLQGLUHFWO\WHVW
HQGXUDQFH5HVHDUFKHUVKDYHQRWSUHYLRXVO\H[SORUHGWKHFRPSDULVRQEHWZHHQVZLPPHUVDQG
VRFFHUSOD\HUVEHIRUHVRWKDWLVZKDWWKLVUHVHDUFKLQWHQGHGWRGR+RZORQJVRPHRQHFDQKROG
WKHLUEUHDWKLVLQGLFDWLYHRIKRZPXFKR[\JHQWKH\FDQWDNHLQZKLFKLVLPSRUWDQWLQLPSURYLQJ
HQGXUDQFH9LWDOFDSDFLW\LVGHILQHGDVWKHODUJHVWDPRXQWRIDLUWKDWFDQEHPD[LPDOO\H[SLUHG
DIWHUDPD[LPDOLQVSLUDWLRQ$O0DGIDL=HWDO9LWDOFDSDFLW\FDQEHXVHGWRH[SODLQ
EUHDWKKROGWLPHE\PHDVXULQJWKHPD[LPXPDPRXQWRIDLUWKDWFDQEHLQKDOHGDQGH[SHOOHG
$GGLWLRQDOO\WKLVVWXG\ZLOOPHDVXUHUHVSLUDWRU\UDWH7KLVVWXG\ZLOODWWHPSWWRGHWHUPLQH
ZKHWKHUV\VWHPDWLFWUDLQLQJXVHGE\VZLPPHUVGRHVUHVXOWLQKLJKHUYLWDOFDSDFLW\DQGEUHDWK
KROGYDOXHVFRPSDUHGWRVRFFHUSOD\HUVZKRXVHDQLQWHUYDOVW\OHRIWUDLQLQJDQGQRQDWKOHWHV
ZKRKDYHQRWUDLQLQJSURJUDP,IWKLVLVWUXHWKHVHFRQGSKDVHRIWKHVWXG\ZRXOGJRRQWRWHVW
ZKHWKHUV\VWHPDWLFWUDLQLQJLVHIIHFWLYHLQLQFUHDVLQJYLWDOFDSDFLW\DQGEUHDWKKROGDQGWKXV
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HQGXUDQFHLQVRFFHUSOD\HUVDQGQRQDWKOHWHV7KLVFRXOGLQIRUPRQHJURXSEHWWHUZD\VWRWUDLQ
DQGLPSURYHWKHLUYLWDOFDSDFLW\DQGWKHUHIRUHWKHLUHQGXUDQFH 
7KHUHLVDGLUHFWFRUUHODWLRQEHWZHHQKHLJKWDQGYLWDOFDSDFLW\$VRQH¶VKHLJKWLQFUHDVHV
VRGRHVWKHVXUIDFHDUHDDQGYROXPHRIWKHLUOXQJV7KHODUJHUVXUIDFHDUHDDQGYROXPHWKDWWDOOHU
SHRSOHSRVVHVVDOORZWKHPWRWDNHLQDJUHDWHUDPRXQWRIR[\JHQDQGEORZRXWDODUJHUYROXPHRI
DLUWKDQVRPHRQHZKRLVVKRUWHUDQGKDVVPDOOHUOXQJV%KDWWLHWDO7KHUHIRUHSHRSOH
ZLWKJUHDWHUKHLJKWDUHNQRZQWRW\SLFDOO\KDYHDKLJKHUOXQJFDSDFLW\WKDQSHRSOHRIOHVVHU
KHLJKW+RZHYHUWKHUHDUHRWKHUIDFWRUVOLNH%0,JHQGHUDQGFRPSOLDQFHWKDWFDQDIIHFWYLWDO
FDSDFLW\+HLJKWKDVDVLJQLILFDQWLPSDFWRQYLWDOFDSDFLW\VRWKHVWDWLVWLFXVHGWRHYDOXDWHYLWDO
FDSDFLW\ZLOOEHDGMXVWHGIRUWKHGLIIHUHQWKHLJKWVRIWKHVXEMHFWV
7KHUHKDVEHHQUHVHDUFKGRQHRQWKHYLWDOFDSDFLW\RIVRFFHUSOD\HUVDQGVZLPPHU
VHSDUDWHO\EXWWKLVVWXG\ZLOODGGDGLUHFWOLQNEHWZHHQWKHWZR7KLVVWXG\ZLOOFRPSDUH
VZLPPHUV¶EUHDWKKROGWLPHDQGYLWDOFDSDFLW\WRVRFFHUSOD\HUV¶EUHDWKKROGWLPHDQGYLWDO
FDSDFLW\,WLVH[SHFWHGWKDWVZLPPHUVZLOOKDYHKLJKHUEUHDWKKROGWLPHVDQGWKDWLWFDQEH
H[SODLQHGE\DFFRPSDQ\LQJKLJKHUYLWDOFDSDFLW\YDOXHV$GGLWLRQDOO\V\VWHPDWLFWUDLQLQJZLOO
LQFUHDVHWKHHQGXUDQFHPHDVXUHGE\YLWDOFDSDFLW\DQGEUHDWKKROGWLPHRIVRFFHUSOD\HUVDQG
QRQDWKOHWHV
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0HWKRGV
6XEMHFWV
7HQFROOHJHPDOHVZLPPHUVDQGWHQPDOHVRFFHUSOD\HUVDOORIZKRPKDYHSDUWLFLSDWHG
LQWKHLUVSRUWIRUDWOHDVWWKUHH\HDUVDQGQLQHFROOHJHPDOHVZKRDUHQRWDWKOHWHVDQGGRQRW
SDUWLFLSDWHLQDUHJXODUH[HUFLVHSURJUDPZHUHUHFUXLWHGE\FRQWDFWLQJWKHVRFFHUWHDPYLDWH[W
PHVVDJHWKHVZLPFRDFKYLDHPDLODQGLQGLYLGXDOVIRUWKHFRQWUROJURXSE\ZRUGRIPRXWKDQG
WH[WPHVVDJH6WXGHQWVKDYLQJUHVSLUDWRU\GLVHDVHVOLNHDVWKPDRU&23'RUZKRSOD\DZLQG
LQVWUXPHQWVLQJRUVPRNHZHUHHOLPLQDWHGIURPWKHVWXG\3DUWLFLSDQWVVLJQHGDQ,5%DSSURYHG
ZDLYHU6ZLPPHUVDQGVRFFHUSOD\HUVZHUHFKRVHQEHFDXVHWKLVFRPSDULVRQKDGQRWEHHQPDGH
EHIRUHDQGLWZDVDFRQYHQLHQFHVDPSOH
3URFHGXUH
$OOWKHWHVWLQJRFFXUUHGLQGRRUVWRSUHYHQWKXPLGLW\DQGWHPSHUDWXUHIURPDIIHFWLQJWKH
GDWD
)LUVWVXEMHFWV¶KHLJKWDQGUHVWLQJUHVSLUDWRU\UDWHZDVPHDVXUHG5HVWLQJUHVSLUDWRU\UDWH
ZDVWKHQPHDVXUHGE\UHFRUGLQJWKHQXPEHURIEUHDWKVWKHVXEMHFWWRRNLQILIWHHQVHFRQGVDQG
FDOFXODWLQJWKHUDWHEUHDWKVPLQXWH 
1H[WYLWDOFDSDFLW\ZDVPHDVXUHGZKLOHWKHVXEMHFWZDVVWDQGLQJE\PHDQVRIDKDQGKHOG
VSLURPHWHU7KHLUQRVHZDVSOXJJHGE\QRVHFOLSV7KHVXEMHFWLQKDOHGDVPXFKDVSRVVLEOHWKHQ
H[KDOHGDVPXFKDVSRVVLEOHLQWRWKHPDFKLQH7KLVSURFHVVZDVUHSHDWHGWZRPRUHWLPHVZLWKD
WKLUW\VHFRQGEUHDNLQEHWZHHQ7KHPHDQRIWKHWKUHHPHDVXUHPHQWVZDVWKHQWDNHQIRUDQDO\VLV 
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)LQDOO\WKHVXEMHFWKHOGWKHLUEUHDWKIRUDVORQJDVSRVVLEOH7KHVXEMHFWKHOGWKHLUQRVH
DQGUHOHDVHGWKHLUKDQGZKHQWKH\FRXOGQRWKROGWKHLUEUHDWKDQ\ORQJHU7KHWLPHZDVPHDVXUHG
E\XVLQJDVWRSZDWFK7KHQSRVWEUHDWKKROGUHVSLUDWRU\UDWHZDVLPPHGLDWHO\PHDVXUHGXVLQJ
WKHVDPHWHFKQLTXHDVGHVFULEHGHDUOLHU
$QDO\VLV
7RDFFRXQWIRUWKHVLJQLILFDQWLPSDFWKHLJKWKDVRQYLWDOFDSDFLW\WKHVWDWLVWLFWKDWZDV
XVHGIRUGDWDDQDO\VLVLVYLWDOFDSDFLW\KHLJKWLQFHQWLPHWHUV9&+0HDQYLWDOFDSDFLW\DQG
EUHDWKKROGWLPHZDVJUDSKHGWRFRPSDUHDWKOHWHVIRUERWKVSRUWVDQGQRQDWKOHWHV7KHYLWDO
FDSDFLW\DQGEUHDWKKROGWLPHZDVDQDO\]HGXVLQJDQ$129$DQGDSRVWKRFWWHVWWRGHWHUPLQH
LIWKHUHLVDGLIIHUHQFHLQYLWDOFDSDFLW\RUEUHDWKKROGWLPHEHWZHHQDQ\RIWKHJURXSVDWDOHYHO
RIVLJQLILFDQFHRI6LJQLILFDQFHZDVQRWHGE\DVWHULVNVRQWKHJUDSK

5HVXOWV
$VH[SHFWHGWKHVZLPPHUVKDGVLJQLILFDQWO\KLJKHU9&+¶VWKDQVRFFHU
SOD\HUVDQGWKHFRQWUROJURXS) S VHH)LJXUH
3RVWKRFWWHVWLQJLQGLFDWHGWKDWVZLPPHUVGLIIHUHGVLJQLILFDQWO\IURPVRFFHUSOD\HUV
S DQGWKHFRQWUROJURXSS 7KHUHLVQRGLIIHUHQFHEHWZHHQWKHVRFFHU
SOD\HUVDQGFRQWURO9&+YDOXHV
1RVLJQLILFDQWGLIIHUHQFHZDVIRXQGLQEUHDWKKROGWLPHEHWZHHQWKHWKUHHJURXSVPRVW
OLNHO\GXHWRODUJHVWDQGDUGGHYLDWLRQV) S +RZHYHUWKHWUHQGIRUEUHDWK
KROGWLPHLVDOPRVWLGHQWLFDOWRWKHWUHQGLQ9&+VHH)LJXUH
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
)LJXUH9LWDOFDSDFLW\DGMXVWHGIRUKHLJKWRIVZLPPHUVLVVLJQLILFDQWO\JUHDWHUWKDQWKDWRIVRFFHUSOD\HUVDQGWKH
FRQWUROJURXS) S 
)LJXUH  %UHDWK KROG WLPH RI VZLPPHUV VRFFHU SOD\HUV DQG WKH FRQWURO JURXS 6KRZLQJ QR VLJQLILFDQW GLIIHUHQFH
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)LJXUH5HVWLQJUHVSLUDWRU\UDWHDQGSRVWEUHDWKKROGUHVSLUDWRU\UDWHRIVZLPPHUVVRFFHUSOD\HUVDQGWKHFRQWURO
JURXS6KRZLQJQRVLJQLILFDQWGLIIHUHQFHEHWZHHQJURXSV 
'LVFXVVLRQ
6ZLPPHUVKDYHDQLQFUHDVHGDELOLW\WREULQJR[\JHQLQWRWKHLUERGLHVFRPSDUHGWRVRFFHU
SOD\HUVDQGWKHVHGHQWDU\JURXSDVGHPRQVWUDWHGE\WKHVZLPPHUV¶KLJKHUYLWDOFDSDFLWLHV9LWDO
FDSDFLW\LVGLUHFWO\UHODWHGWRHQGXUDQFH5DWKL$VYLWDOFDSDFLW\LQFUHDVHVHQGXUDQFHZLOO
LQFUHDVHDVZHOO$GGLWLRQDOO\VZLPPHUVWUHQGHGWRZDUGKLJKHUEUHDWKKROGWLPHVWKDQVRFFHU
SOD\HUVDQGWKHVHGHQWDU\JURXSEXWWKHUHVXOWVZHUHQRWVWDWLFDOO\VLJQLILFDQW6RFFHUSOD\HUV
DOVRKDGVOLJKWO\KLJKHUYLWDOFDSDFLW\UHDGLQJVDQGEUHDWKKROGWLPHWKDQWKHVHGHQWDU\JURXSV
EXWERWKRIWKRVHGDWDSRLQWVZHUHQRWVWDWLVWLFDOO\VLJQLILFDQW 
7KH9&+VREWDLQHGDUHVLPLODUWRYDOXHVREWDLQHGSUHYLRXVO\LQDSUHYLRXVVWXG\ZKLFK
GLVFRYHUHGWKDWVZLPPHUVKDYHDVXSHULRU)(9FRPSDUHGWRODQGEDVHGDWKOHWHVFRQVLVWLQJRI
DWKOHWHVZKRSDUWLFLSDWHGLQEDVNHWEDOOFDQRHLQJDQGURZLQJDQGDVHGHQWDU\JURXS'RKHUW\
'LPLWULRX$QDGGLWLRQDOVWXG\FRUURERUDWHGWKDWVZLPPHUVKDGKLJKHUYLWDOFDSDFLW\
YDOXHVWKDQRWKHUDWKOHWHVIRRWEDOOSOD\HUVDQGWKHVHGHQWDU\FRQWUROJURXS/D]RYLF3RSRYLFDJ
HWDO 
%DVHGRQRXUGDWDDQGWKHVLPLODUUHVXOWVREWDLQHGIURPRWKHUVWXGLHVVZLPPHUV
LQFUHDVHGYLWDOFDSDFLW\LVOLNHO\GXHWRWKHVSHFLILFZD\WKH\WUDLQ6ZLPPHUVGLGSUDFWLFHPRUH
WLPHVSHUZHHNWKDQVRFFHUSOD\HUVEXW/D]RYLF3RSRYLFDJHWDOFRQWUROOHGIRUWUDLQLQJ
SHULRGDQGGHWHUPLQHGLWGLGQRWKDYHDQHIIHFWRQOXQJYROXPHV7KHUHIRUHWKHVZLPPHUV¶KLJK
OXQJYROXPHVFDQOLNHO\EHDWWULEXWHGWRWKHLUWHFKQLTXHRIV\VWHPDWLFWUDLQLQJZLWKDIRFXVRQ
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OLPLWHGEUHDWKLQJWLPHDQGH[WHQGHGSHULRGVRIWLPHVSHQWQRWEUHDWKLQJXWLOL]HGLQRUGHUWR
VWUHQJWKHQWKHLUUHVSLUDWRU\PXVFOHV
$OLPLWDWLRQLQWKLVVWXG\ZDVREWDLQLQJWUXO\VHGHQWDU\SHRSOHIRUWKHFRQWUROJURXS
6LQFHWKHVXEMHFWVZHUHDOOFROOHJHVWXGHQWVDWWKHPLQLPXPWKH\DUHZDONLQJWRDQGIURPFODVV
DQGDURXQGFDPSXV7KHLPSRUWDQWDVSHFWZHIRFXVHGRQZKHQUHFUXLWLQJVXEMHFWVIRURXUFRQWURO
JURXSZDVWKDWWKH\GLGQRWSDUWLFLSDWHLQDQ\UHJXODUFDUGLRIRFXVHGH[HUFLVHUHJLPHQ$QRWKHU
OLPLWDWLRQZDVWKDWZHZHUHPHDVXULQJVZLPPHUV¶YLWDOFDSDFLW\DQGEUHDWKKROGWLPHGXULQJ
WKHLUVHDVRQRISHDNSHUIRUPDQFHZKLOHZHZHUHPHDVXULQJVRFFHUSOD\HUVGXULQJWKHLURIIVHDVRQ
ZKHQWKH\DUHQRWUHJXODUO\SUDFWLFLQJDQGPD\QRWKDYHDVJRRGHQGXUDQFHDVGXULQJWKHLU
VHDVRQ2IDGGLWLRQDOFRQFHUQZDVKRZVXEMHFWLYHEUHDWKKROGWLPHFDQEH6RPHVXEMHFWVPD\
SXVKWKHPVHOYHVWRWKHSRLQWRISDVVLQJRXWXQWLOWKH\EHJDQWREUHDWKZKHUHDVRWKHUVPD\KDYH
EHJXQWREUHDWKZKHQLWEHFDPHPLOGO\XQFRPIRUWDEOH7KHLQVLJQLILFDQWGLIIHUHQFHVLQEUHDWK
KROGWLPHLVQRWDVPXFKRIDFRQFHUQIRUWKDWYHU\UHDVRQDQGGRHVQRWXQGHUPLQHWKHFODLPV
SUHYLRXVO\PDGH
7KHIXWXUHRIWKLVUHVHDUFKFRXOGEHWRFRQGXFWDVWXG\ZKHUHDJURXSRIVRFFHUSOD\HUV
SDUWLFLSDWHLQDV\VWHPDWLFWUDLQLQJUHJLPHQVLPLODUWRZKDWVZLPPHUVXVH7KHVXEMHFWV¶YLWDO
FDSDFLW\DQGEUHDWKKROGWLPHZRXOGEHPHDVXUHGEHIRUHDQGDIWHUWKHWUDLQLQJSURJUDPWR
GHWHUPLQHLIWKHV\VWHPDWLFWUDLQLQJSURJUDPLVWUXO\HIIHFWLYHDWLQFUHDVLQJYLWDOFDSDFLW\DQG
EUHDWKKROGWLPHDQGWKHUHIRUHHQGXUDQFH$QLQFUHDVHLQWKHYLWDOFDSDFLW\DQGEUHDWKKROGWLPHV
DIWHUWKHWUDLQLQJSURJUDPZRXOGLQGLFDWHWKDWDWKOHWHVRIGLIIHUHQWVSRUWVZRXOGEHQHILWIURP
XWLOL]LQJV\VWHPDWLFWUDLQLQJDWOHDVWSHULRGLFDOO\WRLQFUHDVHWKHLUHQGXUDQFHDQGDOORZKLJKHU
TXDOLW\SHUIRUPDQFHIRUORQJHUSHULRGVRIWLPH$OWHUQDWLYHO\DVWXG\FRXOGEHGRQHWRWHVWWKH
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HQGXUDQFHRIVZLPPHUVDQGVRFFHUSOD\HUVZKLOHKDYLQJWKHPXVHDQH[HUFLVHELNHZKLOH
PHDVXULQJUHVSLUDWRU\PHDVXUHVVXFKDV92PD[ 

/LWHUDWXUH&LWHG 
$O0DGIDL=5D]]DT=6DHHG*7KHHIIHFWRIWUDLQLQJDQGVSRUWW\SHRQSXOPRQDU\
IXQFWLRQSDUDPHWHUVDPRQJ,UDTLVRFFHUDQGIXWVDOSOD\HUV,265-RXUQDORI6SRUWVDQG
3K\VLFDO(GXFDWLRQ
KWWSZZZLRVUMRXUQDOVRUJLRVUMVSHSDSHUV9RO,VVXH(SGI
%DUURV50LVXWD00HQH]HV5)LJXHURD30RXUD)&XQKD6$QLGR5/HLWH1
$QDO\VLVRIWKHGLVWDQFHVFRYHUHGE\ILUVWGLYLVLRQEUD]LOLDQVRFFHUSOD\HUVREWDLQHGZLWK
DQDXWRPDWLFWUDFNLQJPHWKRG-RXUQDORI6SRUWV6FLHQFH	0HGLFLQH±
KWWSVZZZQFELQOPQLKJRYSPFDUWLFOHV30&
%KDWWL85DQL.0HPRQ09DULDWLRQLQOXQJYROXPHVDQGFDSDFLWLHVDPRQJ\RXQJ
PDOHVLQUHODWLRQWRKHLJKW-RXUQDORI$\XE0HGLFDO&ROOHJH$EERWWDEDG
KWWSVSXEPHGQFELQOPQLKJRY
'RKHUW\0'LPLWULRX/&RPSDULVRQRIOXQJYROXPHLQ*UHHNVZLPPHUVODQGEDVHG
DWKOHWHVDQGVHGHQWDU\FRQWUROVXVLQJDOORPHWULFVFDOLQJ%ULWLVK-RXUQDORI6SRUWV
0HGLFLQH
KWWSVZZZQFELQOPQLKJRYSPFDUWLFOHV30&SGIEUMVPHGSGI
/D]RYLF3RSRYLFDJ%=ODWNRYLF6YHQGDE0'XUPLFFJ7'MHOLFGJ0'MRUGMHYLF6DUDQRYLFH
6=XJLFIJ96XSHULRUOXQJFDSDFLW\LQVZLPPHUVVRPHTXHVWLRQVPRUH
DQVZHUV5HYLVWD3RUWXJXHVDGH3QHXPRORJLD(QJOLVKHGLWLRQ
12
Aurora: The Research Journal of Ohio Northern University, Vol. 1 [2020], Iss. 1, Art. 6
https://digitalcommons.onu.edu/aurora/vol1/iss1/6
KWWSVGRLRUJMUSSQHQ
3ULPD$6HWLDNDUQDZLMD\D<)DMDU)&RUUHODWLRQRIYLWDOFDSDFLW\WRILWQHVVOHYHO
UHODWHGWRKHDOWKRIMXYHQLOHVRFFHUDWKOHWHV,QWHUQDWLRQDO&RQIHUHQFHRQ7HFKQRORJ\DQG
6RFLDO6FLHQFH
KWWSVSGIVVHPDQWLFVFKRODURUJHEGFGDFIEEIGIDHHGDHGIDGSGI
4XDLQ61RYHPEHU6\VWHPDWLF$SSURDFKWR7UDLQLQJ6PDOO%XVLQHVV&KURQLFOH
KWWSVVPDOOEXVLQHVVFKURQFRPV\VWHPDWLFDSSURDFKWUDLQLQJKWPO
5DWKL95HODWLRQVKLSRIEUHDWKKROGLQJZLWKYLWDOFDSDFLW\DPRQJVZLPPHUV
,QWHUQDWLRQDO-RXUQDORI3K\VLFDO(GXFDWLRQ'2,+$6,-
8SDGK\D\D'%KDWW-$VWXG\RIHIIHFWRIVZLPPLQJRQEUHDWKKROGLQJWLPH,QGLDQ
-RXUQDORI$SSOLHG%DVLF0HGLFDO6FLHQFHV'2,
,-$%06%
:\OHJDOD-3HQGHUJDVW'*RVVHOLQ/:DUNDQGHU'/XQGJUHQ&5HVSLUDWRU\PXVFOH
WUDLQLQJLPSURYHVVZLPPLQJHQGXUDQFHLQGLYHUV(XURSHDQ-RXUQDORI$SSOLHG
3K\VLRORJ\'2,V

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